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1. HaykoBe 0OGI'pyHTYBaHHSI €1eKTPOQi3UuHUX CIIOCO6iB 06POOIEHHS MOJIOUYHOI CUPOBAaTKU Ta iX BUKOPUCTAHHS B

TEXHOJIOTIfIX MOJIOYHUX IIPOLYKTIB

2. Scientific substantiation of electrophysical methods of whey processing and their use in dairy product
technologies

Pedepar:

1. Inceprarist IpUCBIY€HAa HAYKOBOMY OOI'DYHTYBaHHIO PeCYPCOE(PEKTUBHOTIO IIEpEepOOIEHHSI CUPOBATKU MOJIOYHOI
Ha MOJIOKOIIepEePOOHUX MiAIIPUEMCTBAX Pi3HOI NOTYKHOCTI. PallioHasbHUM B LIbOMY HalpsSIMi BUBHAHO
BIIPOBA/>)KEHHS eJ1eKTPOi3NYHUX CIIOCO0iB, 110 3a6€31e4yBaTUMYTh IIiIBULIIEHHS Xap4yoBoi Ta 610J10TiYHOI LiIHHOCTI,
(opMyBaHHS LiNbOBUX (PYHKLIOHATIbHO-TEXHOJIOTTYHUX BJACTUBOCTEMN, CTabiIbHY SKIiCTb Ta CTIMKICTh CUPOBUHU i
MPOZYKTIB I Yac 36epiraHus, iHTeHcudiKario BUpOGHUITBA. [ pYHTYIOUMCH Ha y3araJlbHEHUX Pe3yJIbTaTax
TEOPETUYHUX Ta €EKCIIEPUMEHTAIbHUX OCiIKEHb, YIOCKOHATIEHO TEXHOJIOTii MOJIOYHUX TPOAYKTIB i3 MOJIOYHO]
CHUPOBATKU HIJIIXOM BUKOPUCTAHHS €JIEeKTPOTiAPaBIiYHOro i €JIeKTPOiCKPOBOT0 CI10CO6iB 06pO6IEHHS.
OO6rpyHTOBaHO HAYKOBi Ta IPUKJIAJHI aCIIEKTH YLOCKOHAJIEHHS CIIOCO0iB IIEPBUHHOTO OOPOOJIEHHST MOJIOYHO]
CHPOBATKU 17151 3a6e3eYeHHs CeMMEeHTalifHOI CTIMKOCTi Ta BogHO4YacC 306epeskeHHs! yeix ii ckiagoBux

KOMIIOHEHTIB, B Ileplly 4epry, 6ika. [y JoCsArHeHHs OKpeCceHOi MeTH OO PYHTOBAaHO BUKOPUCTAHHS



€JIEKTPOTrigpaBlivHOro 06po6sieHHs. Crocié peKOMEHI0BaHO Peasi3oByBaTH Ha MiATIPUEMCTBAX MaJIOi IOTY>KHOCTI.
P0o3BHHYTO HAHOOIOTEXHOJIOTYHI OCHOBY Ta 32aKOHOMIPHOCTI CIIPSIMOBAHOTO 36aradyeHHs MOJIOYHOI CUPOBaTKU
MarHie- i MaHraHBMiCHUMH 4aCTUHKaMU. [10rm61eH0 MexaHi3M IXHbOro yTBOPEHH I1if, [1i€l0 BUCOKUX TEMIIEPaTyp
I1I7Ia3MU B KaHaJli €JIEKTPOICKPOBOTrO PO3psly, 0 BUHMKAE B MOJIOYHIN cMpoBaTLi. [IpefcraBieHo pe3yibTaTtu
IOOCJIiIKEHb OUCIEPCHUX XapaKTEPUCTHK YTBOPEHNUX MarHie- Ta MaHraHBMiCHUX YaCTUHOK, iX MOp@oJIorii,
€JIEMEHTHOTO CKJ1afly. 3'sICOBaHO Xapakrep Iepeobiry §isuko-ximMiyHuX i 6i0XiMiYHMX IPOLIECiB y MOJIOYHIN
CHpPOBaTLi, 06pO06JIEHIN €1eKTPOiCKPOBUMU po3psigamu. OOIPyHTOBAHO NIEPEyMOBHU 151 YACTKOBOTO OKMCHEHHSI
JIAKTO3U y JIAKTOOIOHOBY KMCJIOTY BHACJIIZIOK [Iii €JIEKTPOiCKPOBUX po3psifiB. HayKoBO OGIPYHTOBAaHO
3aKOHOMipHOCTI GpOpMYyBaHHS LiIbOBUX QYHKIIOHATBHO-TEXHOJIOTIYHUX BJIaCTUBOCTEN MOJIOYHOI CHPOBATKH Ta
TOTOBUX IPOJYKTIB i JOLIJIbHICTh 3aCTOCYBaHHSI €JIEKTPOICKPOBOrOo 0OPOOJIEHHS B TEXHOJIOTII CUPOBATKUA MOJIOYHO]
Cyx0i, y BUPOOHUIITBI CUPOBATKM KUCJIO], SIK KOATyJISIHTA J1s1 TEPMOKUCIIOTHOTO 3CiIaHHS O1JIKiB i B TEXHOJIOTIUHIN
CXeMi IEPBUHHOTO 0OPO6JIEHHSI KOPMOBUX NPOAYKTiB. KOMIIIEKCOM TOKCUKOJIOTIYHUX JOCTIIKEHb 3
BUKOPUCTAHHSIM TPAJIUIIMTHUX METO/iB Ha 1a60paTOPHUX TBAPUHAX iN Vivo Ta albTE€PHATUBHUX METOZIB in vitro Ha
6i0JI0TIYHUX TECT-00'€KTaX AOBEAEHO HEUIKiAJIUBICTh PO3POOJIEHNX €1eKTPOPI3UYHNX CIIOCOOiB, 06pOOIIEHOI

MOJIOYHOI CUPOBATKU Ta IIPOAYKTIB ii mepepobIeHHSI.

2. This Thesis Research formulates the main topics and substantiates scientific concept based upon the system
analysis of technical and technological factors effecting efficient whey processing. Its essence lies in the
development of scientific and practical basics, methodological principles, and implementation of technological
approaches towards resource-efficient use of whey in dairy plants of different capacities. Electrophysical methods
implementation is considered rational as that will increase the nutritional and biological value, form target
functional and technological properties, improve the stability of raw materials and products during storage, and
intensify production. The technologies of whey originated dairy products and feedstuff have been improved based
on the generalized results of theoretical and experimental researches. Scientific and applied aspects of improving
the methods of primary processing of whey to provide sedimentation stability and at the same time preserve all its
constituent components, mainly protein, are substantiated. In order to achieve this goal, electrohydraulic
treatment (EHT) is proposed. The method is recommended to be implemented at small production plants. Based
upon whey particles dispersion features and zeta-potential studying before and after electrohydraulic procession,
caseic dust sedimentation process real- time mathematical simulation using Flow Vision software the whey
sedimentation stability increase has been confirmed. Also precipitated caseic dust electrohydraulic dispersing
advantage over the ultrasonic procession has been experimentally proved. Electrohydraulic whey procession
implementation efficiency has been substantiated and process flow instrumentation along with whey-based drinks
production has been developed in order to increase casein consumption and consequently raw product nutrition
value increase, assure sedimentation stability, decrease bacterial pollution level and extend raw product
applicability for technological procession and in regards to the ready to consume products - increase their expiry
terms. Nanobiotechnological basics and regularities of directed whey enrichment with magnesium- and
manganese-containing particles have been developed. Their formation mechanism affected by high plasma
temperatures in the electrosparking discharge channel that occurs in whey. Formed magnesium- and manganese-
containing particles dispersed characteristics studies results, their morphology, and elemental composition have
been presented. The nature of physicochemical and biochemical processes in electrosparking discharges treated
whey has been established. The preconditions of partial lactose oxidation to lactobionic acid under the effect of
electrosparking discharges have been introduced. Whey electrosparking treatment influencing factors rational
value has been defined in order to assure further whey procession into dairy products and lactobionic acid
synthesis out of lactose-containing raw products. Whey and ready-to-consume products target functional and
technological properties conformities have received scientific substantiation along with usefulness of
electrosparking treatment implementing in dry whey technology, production of sower whey used as a coagulant
for thermal-acid proteins pectization and feeding products initial procession process flow diagram. This research
pays attention towards improvement of dry products dissolution completion studying methodologies and a new
approach towards forecasting of dry whey performance while being packed, transported and stored has been



introduced. Unification of instrumental and chemometric analysis methods has been suggested in order to assure
balanced assessment of the whey and its procession products quality. A number of toxicological researches using
traditional methods involving lab animals in-vivo and alternative methods involving biological testing objects in-
vitro (cells of HEK-293, L-929, PTP lines and bulls mobile cells) have proved harmlessness of the developed
electrophysical ways, processed whey and its procession products. The research results and suggested
technological solutions have been tested and implemented at “Pyryatyn Cheese Factory, LLC”, “Obukhiv Dairy
Factory, PISC”, “Kyiv Khlib, LLC”, production shop #7-8, “Rodals, LLC” and also included into curriculum of the
students specialized at 181 “Food Technologies” subject. Cost-effectiveness of electrophysical methods
implementation into whey products technology has been substantiated, the road map for research results
implementation into dairy and other food industry areas has been introduced, social effect of the research has
been proved using example of the natural and dry Mg- and Mn- enriched whey bakery (including those of special
purpose) use.
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